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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to an ink-jet
printing head, more particularly relates to a method of
producing a flow passage forming substrate.

2. Description of the Related Art

[0002] In an ink-jet printing head, as shown in Fig. 13,
a flow passage unit is constituted by a flow passage
forming substrate F in which a reservoir A to which ink
is supplied from an outside tank, a pressure generating
chamber B which is concave and pressurized from the
outside, an ink supply port C connecting the reservoir A
and the pressure generating chamber B and a nozzle
communicating hole E which is a through hole and con-
nects the pressure generating chamber B and a nozzle
aperture D are formed, an elastic plate G for sealing one
surface of the flow passage forming substrate F and a
nozzle plate H provided with the nozzle aperture D for
sealing the other surface of the flow passage forming
substrate F. The ink-jet printing head is constituted so
that ink in the reservoir A is sucked in the pressure gen-
erating chamber B via the ink supply port C by touching
a piezoelectric vibrator J to the elastic plate G and ex-
panding the pressure generating chamber B by the dis-
placement of the piezoelectric vibrator J and an ink drop-
let ejects from the nozzle aperture D by pressurizing ink
the pressure generating chamber B by contracting the
pressure generating chamber B.
[0003] As in such an ink-jet printing head, full color
printing can be readily executed by using color ink, the
ink-jet printing head is rapidly popularized as a printing
head of a color printer and hereby, it is demanded that
printing quality and density are further enhanced.
[0004] As the printing quality and density of an ink-jet
printing head greatly depend upon the size of a dot
which an ink droplet forms, it is required to reduce the
quantity of ink per droplet as much as possible to mini-
aturize the size of a dot.
[0005] Therefore, the volume of a pressure generat-
ing chamber can be reduced as much as possible and,
in addition, pressure generating chambers can be ar-
rayed in high density by arraying pressure generating
chambers in high density, selecting a substrate 300 µm
or more thick, desirably a substrate approximately 500
µm thick, for example a monocrystalline silicon sub-
strate in view of working precision as a flow passage
forming substrate in consideration of preventing a flow
passage forming substrate from being deformed by
pressure when an ink droplet ejects and, further, facility
in handling in assembly and forming the pressure gen-
erating chamber as a shallow concave portion by pho-
tolithography and anisotropic etching as disclosed in

Unexamined Japanese Patent Application No. Sho.
58-40509.
[0006] When the pressure generating chamber is
constituted on one surface of the substrate as a concave
portion as described above, the nozzle communicating
hole E for connecting the pressure generating chamber
and the nozzle aperture is required to let the pressure
generating chamber communicate with the nozzle ap-
erture D of the nozzle plate arranged on the surface on
the side reverse to the surface on which the pressure
generating chamber is formed.
[0007] Such a nozzle communicating hole E is formed
by making a through hole with a minute diameter pierced
from one surface to the other surface in an area to be
the nozzle communicating hole E beforehand as dis-
closed in Unexamined Japanese Patent Application No.
Sho. 5-309835 and executing anisotropic etching to the
depth using the above through hole as an etching pilot
hole so that the width of the nozzle communicating hole
E is approximately equal to the width of the pressure
generating chamber B at the maximum.
[0008] Therefore, as shown in Fig. 14, as the height
of a partition in an area K' which faces the nozzle com-
municating hole E is equal to the thickness d' of the
monocrystalline silicon substrate and large though the
partition in the vicinity of the pressure generating cham-
ber is provided with high rigidity because the depth d of
the pressure generating chamber B is small in an area
K in the vicinity of the pressure generating chamber of
partitions for partitioning the pressure generating cham-
bers B, the rigidity of the partition between the adjacent
nozzle communicating holes E is extremely small and
there is a problem that pressure when ink is jetted elas-
tically deforms the area K' and crosstalk is caused be-
tween the adjacent pressure generating chambers B.

SUMMARY OF THE INVENTION

[0009] An ink-jet printing head according to the
present invention is provided with a flow passage form-
ing substrate in which a pressure generating chamber,
a reservoir, an ink supply port and a nozzle communi-
cating hole which is a through hole are formed, a nozzle
plate provided with a nozzle communicating with the
pressure generating chamber via the nozzle communi-
cating hole, a capping member for sealing the side of
the pressure generating chamber of the flow passage
forming substrate and pressure generating means for
pressurizing the pressure generating chamber, two res-
ervoirs are formed with the pressure generating cham-
ber held between the two reservoirs, the pressure gen-
erating chamber communicates with at least one reser-
voir of them via the ink supply port, and the nozzle com-
municating holes are arranged zigzag in an approxi-
mately symmetrical position in which the center in the
longitudinal direction of the pressure generating cham-
ber is held between the adjacent nozzle communicating
holes and so that one of the adjacent nozzle communi-
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cating holes is shifted in the longitudinal direction of the
pressure generating chamber.
[0010] Hereby, as the height of a partition for partition-
ing the nozzle communicating hole which is a through
hole and the adjacent pressure generating chamber is
approximately equal to the height of a partition between
the pressure generating chambers, the flow passage
forming substrate can be provided with sufficient rigidity.
Therefore, even if the pressure generating chambers
are arrayed in high density, a piezoelectric vibrator
smaller than the outside diameters of a diaphragm may
be used and crosstalk can be prevented.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011]

Figs. 1 (a) and 1 (b) show an embodiment of an ink-
jet printing head according to the present invention
as the sectional structure viewed along a center line
between adjacent pressure generating chambers,
Fig. 2 is a top view showing an embodiment of a
flow passage forming substrate in the above ink-jet
printing head by enlarging the vicinity of an ink sup-
ply port, a pressure generating chamber and a noz-
zle communicating hole and Fig. 3 is a perspective
drawing showing the vicinity of a reservoir, the ink
supply port, the pressure generating chamber and
the nozzle communicating hole in the flow passage
forming substrate of the above ink-jet printing head
by enlarging the above vicinity;
Figs. 4, 5 and 6 respectively show an embodiment
in case the flow passage forming substrate accord-
ing to the present invention is manufactured by an-
isotropic etching using a monocrystalline silicon
substrate;
Figs. 7 (a) and 7 (b) show another embodiment of
the ink-jet printing head according to the present in-
vention as the sectional structure viewed along a
center line between adjacent pressure generating
chambers;
Figs. 8 (a) and 8 (b) show further another embodi-
ment of the ink-jet printing head according to the
present invention as the sectional structure viewed
along a center line between adjacent pressure gen-
erating chambers;
Fig. 9 is a top view showing the arrangement of noz-
zle apertures which may be applied to the ink-jet
printing head shown in Figs. 8 in relationship be-
tween the arrangement of nozzle apertures and the
flow passage forming substrate;
Figs. 10 (a) and 10 (b) each shows the other em-
bodiment of the ink-jet printing head according to
the present invention as the sectional structure
viewed along a center line between adjacent pres-
sure generating chambers;
Fig. 11 is a top view showing another embodiment
of the flow passage forming substrate used for the

ink-jet printing head according to the present inven-
tion;
Fig. 12 is a top view showing the other embodiment
of the flow passage forming substrate used for the
ink-jet printing head according to the present inven-
tion;
Fig. 13 shows an example of a conventional type
ink-jet printing head and Fig. 14 is a perspective
drawing showing an example of a flow passage
forming substrate in the conventional type ink-jet
printing head.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0012] The present invention will be described in de-
tail based upon embodiments shown in the drawings be-
low.
[0013] Figs. 1 (a) and 1 (b) show an embodiment of
the present invention as the sectional structure viewed
along a center line (a line A-A and a line B-B in Fig. 2)
between adjacent pressure generating chambers 2, a
flow passage forming substrate 1 is made of a monoc-
rystalline silicon substrate in this embodiment, a pres-
sure generating chamber 2 is formed by anisotropic half-
etching as a shallow concave portion, and a first reser-
voir 3 and a second reservoir 4 are also formed by ani-
sotropic etching in two columns as a through hole in this
embodiment on both sides of each pressure generating
chamber 2. Each pressure generating chamber 2 adja-
cent in a row communicates with the first reservoir 3 or
the second reservoir 4 via an ink supply port 5 or 6 which
is a concave portion with depth approximately equal to
the depth of the pressure generating chamber 2.
[0014] At the end on the side on which the ink supply
port 5 or 6 is not formed, a nozzle communicating hole
7 or 8 pierced from the pressure generating chamber 2
to the other surface, that is, to the surface of a nozzle
plate 13 is formed. In Fig. 2, zigzag hatching shows an
area which is not etched, oblique hatching shows a half-
etched area and further, an area which is not hatched
shows a through hole.
[0015] The surface on the side of the pressure gener-
ating chamber of the spacer 1 constituted as described
above is sealed by an elastic plate 10, the other surface
is sealed by a nozzle plate 13 in which a nozzle aperture
11 or 12 is made in an area opposite to each nozzle com-
municating hole 7 or 8 and a flow passage unit is com-
posed of the above members.
[0016] In each pressure generating chamber 2, pres-
sure generating means, a piezoelectric vibrator 14 in a
longitudinal vibration mode which is pressure generat-
ing means in the present embodiment is provided in an
approximately central area on the center line A-A or B-B
between the pressure generating chambers 2 on the
elastic plate 10 with the end of the piezoelectric vibrator
in contact with an island part 10a formed on the elastic
plate 10 and with the other end fixed to a head frame
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not shown which also functions as a fixing member. The
piezoelectric vibrators 14 which respectively function as
pressure generating means are arranged by the number
of the pressure generating chambers 2 in the row of the
pressure generating chambers 2.
[0017] In this embodiment, when a driving signal is
applied to the piezoelectric vibrator 14, the piezoelectric
vibrator 14 is contracted and the pressure generating
chamber 2 is expanded. Ink in the first or second reser-
voir 3 or 4 flows into the pressure generating chamber
2 via the ink supply port 5 or 6 because of the above
expansion.
[0018] Next, when the charges of the piezoelectric vi-
brator 14 are discharged, the piezoelectric vibrator 14
expands to an original state and compresses the pres-
sure generating chamber 2. Hereby, pressurized ink is
jetted as an ink droplet from the nozzle aperture 11 or
12 via the nozzle communicating hole 7 or 8.
[0019] In this embodiment, as the nozzle communi-
cating holes 7 and 8 of adjacent pressure generating
chambers 2 are arranged at least at an interval L shown
in Fig. 2 in the longitudinal direction of the pressure gen-
erating chamber 2 and the height M of areas 15' and
15" respectively opposite to the nozzle communicating
holes 7 and 8 of a partition 15 for partitioning adjacent
pressure generating chambers 2 as shown in Fig. 3 is
equal to the depth N of each pressure generating cham-
ber 2 and shallow, the areas 15' and 15" are provided
with sufficient rigidity approximately equal to the rigidity
of the partition 15 partitioning adjacent pressure gener-
ating chambers 2. Therefore, the areas 15' and
15" adjacent to each nozzle communicating hole 7 or 8
of the partition 15 are never deformed by pressure when
ink is jetted and crosstalk is prevented.
[0020] As the nozzle apertures 11 and 12 which re-
spectively communicate with adjacent pressure gener-
ating chambers 2 can be arranged at an interval in the
longitudinal direction of the pressure generating cham-
ber 2, the degree of freedom is enhanced in the layout
of nozzle apertures and distortion when the nozzle plate
13 is pressed can be dispersed.
[0021] Figs. 4 to 6 show a method of manufacturing
the above flow passage forming substrate, taking a case
that one reservoir and one nozzle communicating hole
are formed as an example and a silicon oxide film 22
which functions as a film for protecting from etching is
formed on the whole surface of a monocrystalline silicon
substrate 21 with thickness easy to handle, for example
the thickness of approximately 500 µm and the orienta-
tion of a crystal plane of (110) by thermal oxidation so
that the silicon oxide film has predetermined thickness,
for example, is 1 µm thick. As for the film for protecting
from etching, if a substance provided with corrosion re-
sistance to anisotropic etchant is formed as a film such
as a silicon nitride film and a metallic film as shown in
Fig. 4 (I), the similar action as a film for protecting from
etching is produced.
[0022] Next, a photoresist is applied uniformly on both

surfaces of the silicon oxide film 22 by spinning and oth-
ers to form photoresist layers 23 and 24 as shown in
Fig. 4 (II) and resist patterns 25, 25', 26 and 26' to be
the pressure generating chamber 2 and the reservoir 3
are formed on both sides by photolithography as shown
in Fig. 4 (III).
[0023] Patterns 27, 27', 28 and 28' respectively cor-
responding to the resist patterns 25, 25', 26 and 26' are
transferred as a result of half-etching the silicon oxide
film 22 by dipping the monocrystalline silicon substrate
21 in buffer hydrofluoric solution as shown in Fig. 4 (IV).
[0024] Next, a pattern 29 for an ink supply port is
formed on one surface by exposing and developing ar-
eas to be the ink supply ports 5 and 6 and the pressure
generating chamber 2 as shown in Fig. 5 (I) and the
monocrystalline silicon substrate 21 is etched by dipping
the monocrystalline silicon substrate in buffer hydrofluo-
ric solution again until the patterns 27, 27', 28 and 28'
of the silicon oxide film formed in the above process
shown in Fig. 4 (IV) disappear as shown in Fig. 5 (II).
Hereby, a pattern 30 of the silicon oxide film is left and
patterns 31, 31', 32 and 32' for anisotropic etching re-
spectively corresponding to the pressure generating
chambers 2 and the reservoirs 3 and 4 are formed on
both sides.
[0025] After unnecessary photoresist layers 33 and
34 are peeled as shown in Fig. 5 (III), an etching pilot
hole 33 with depth to the extent that etching can reach
the other surface from one surface of the patterns 31
and 31' to be the approximately parallelogrammatic
pressure generating chamber 2 is made desirably in the
center of the pattern 31 by irradiating a laser beam with
wavelength suitable for boring the monocrystalline sili-
con substrate 21, for example a YAG laser beam as
shown in Fig. 5 (IV).
[0026] When boring operation is finished, the monoc-
rystalline silicon substrate 21 is dipped in the aqueous
solution of potassium hydroxide (KOH) of 20 percent by
weight kept approximately 80°C for anisotropic etching.
A reservoir 35 is formed by a monocrystalline silicon
plane (111) with an angle θ to the surface of the monoc-
rystalline silicon substrate 21 by the above anisotropic
etching.
[0027] An area in which the patterns 31 and 31' for
the nozzle communicating holes 7 and 8 are formed is
etched in the range of the patterns 31 and 31' in the di-
rection of the thickness, being guided by the etching pilot
hole 33 and finally, a through hole with predetermined
cross section is formed as shown in Fig. 6 (I).
[0028] Next, after concave patterns 36 and 37 to be
the ink supply ports 5 and 6 and the pressure generating
chamber 2 are formed as shown in Fig. 6 (II), anisotropic
etching is executed as shown in Fig. 6 (III) until the
above patterns become concave portions 38 and 39
with depth suitable for the ink supply ports 5 and 6 and
the pressure generating chamber 2 and finally, when the
silicon oxide film 22 is removed by etching, a flow pas-
sage forming substrate is completed as shown in Fig. 6
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(IV).
[0029] In the above embodiment, the ink supply ports
5 and 6 are formed only on the side of the elastic plate
10, however, when a second ink supply port 40 or 41
and a second pressure generating chamber 42 or 43
communicating with the above ink supply port 40 or 41
and the nozzle communicating hole 7 or 8 is formed on
the side of the nozzle plate 13 as shown in Figs. 7 (a)
and 7 (b), ink in the reservoir 3 or 4 can be supplied to
the pressure generating chamber 2 via the two ink sup-
ply ports 5 and 40 or 6 and 41. Hereby, time required for
supplying ink to the pressure generating chamber 2 is
reduced and the printing head can be driven at high
speed.
[0030] According to this embodiment, as shown in
Figs. 8 (a) and 8 (b), not only the nozzle aperture 11 or
12 is formed in a position opposite to the nozzle com-
municating hole 7 or 8 but a nozzle aperture 11' or 11" is
formed in an area opposite to the second pressure gen-
erating chamber 42 or 43 and ink pressurized in the
pressure generating chamber 2 can be jetted as an ink
droplet.
[0031] Hereby, if each pressure generating chamber
2 is alternately arranged in a different direction as shown
in Fig. 9, the nozzle apertures 11' and 12' can be also
arranged on the same line Lr and timing when an ink
droplet is jetted can be simplified.
[0032] In the above embodiment, the ink supply port
5 or 6 is formed with the width at the end of the pressure
generating chamber 2 narrowed, however, as shown in
Fig. 9, a part not etched 44 or 45 may be also provided
on the side of the reservoir in the pressure generating
chamber 2 to adjust resistance in a passage.
[0033] Also, in the above embodiment, the ink supply
port 5 or 6 is formed at one end on the side apart from
the nozzle aperture 11 or 12 in the pressure generating
chamber 2 and ink is supplied from one side, however,
first and second ink supply ports 5 and 46 or 6 and 47
may be also formed on both sides of each pressure gen-
erating chamber 2 as shown in Figs. 10 so that the two
ink supply ports respectively communicate with the two
reservoirs 3 and 4 arranged with the pressure generat-
ing chamber 2 between the two reservoirs.
[0034] Further, in the above embodiment, the nozzle
communicating hole 7 and the pressure generating
chamber 2 are formed so that they have the same width,
however, even if a nozzle communicating hole 48 or 49
with width Wb narrower than the width Wa of the pres-
sure generating chamber 2 is formed as shown in Fig.
11, the similar action is produced. In Fig. 11, zigzag
hatching shows an area which is not etched, oblique
hatching shows a half-etched area and further, an area
which is not hatched shows a through hole.
[0035] Furthermore, in the above embodiment, the
width of the pressure generating chambers 2 alternately
arranged in a reverse direction is equalized, however,
as ink droplet jetting performance can be changed by
making a difference between the width Wc and Wd of

the pressure generating chambers 2 different in a direc-
tion as shown in Fig. 12, the width suitable for the vis-
cosity and property of ink can be selected, each ink
droplet of different types of ink in one printing head, for
example each ink droplet of black ink and color ink or
each ink droplet of different colors of ink can be adjusted
in size suitable for printing and the degree of freedom
of usable ink can be enhanced.
[0036] In the above embodiment, the flow passage
forming substrate is processed by anisotropically etch-
ing a monocrystalline silicon substrate in which a con-
cave portion and a through hole can be formed precise-
ly, however, as it is clear that the strength of the partition
in the vicinity of the nozzle communicating hole can be
also enhanced if the flow passage forming substrate is
formed by boring a thin plate made of metal, ceramics
or glass or by the injection molding of polymeric mate-
rial, the similar action is also produced in case the flow
passage forming substrate is formed by material except
a monocrystalline silicon substrate.
[0037] As described above, as in an ink-jet printing
head according to the present invention, the two reser-
voirs are formed with the pressure generating chamber
between them, the pressure generating chamber com-
municates with at least one reservoir via the ink supply
port and adjacent nozzle communicating holes are ar-
ranged in approximately opposite positions with the
center in the longitudinal direction of the pressure gen-
erating chamber between the adjacent nozzle commu-
nicating holes and arranged zigzag with the adjacent
nozzle communicating holes shifted in the longitudinal
direction of the pressure generating chamber, the height
of the partition for partitioning the nozzle communicating
hole which is a through hole and the adjacent pressure
generating chamber is approximately equal to the height
of the partition between the adjacent pressure generat-
ing chambers and rigidity enough to prevent crosstalk
can be kept.
[0038] As the nozzle apertures can be arranged in dif-
ferent positions in the longitudinal direction of the pres-
sure generating chamber, the degree of freedom of the
position of the nozzle aperture is high and distortion
when the nozzle plate is added can be dispersed.

Claims

1. An ink-jet printing head comprising:

a flow passage forming substrate (1) made of
a plate in which a plurality of pressure generat-
ing chambers (2), a plurality of ink supply ports
(5, 6) and a plurality of nozzle communicating
holes (7, 8) are formed, wherein said nozzle
communicating holes (7, 8) are through holes
in said plate, wherein each said pressure gen-
erating chamber (2) communicates with a res-
ervoir (3, 4) via at least one said ink supply port
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(5, 6), and wherein said plurality of pressure
generating chambers (2) is provided adjacent
to each other in an arrangement direction of
said pressure generating chambers;

a nozzle plate (13) provided on one side of said
substrate plate and provided with a plurality of
nozzles (11, 12), each nozzle communicating
with said pressure generating chamber (2) via
said nozzle communicating hole (7, 8);

an elastic plate (10) provided on the other side
of said substrate plate for sealing said pressure
generating chambers (2); and

a plurality of pressure generating means (14)
contacting said elastic plate (10) for pressuris-
ing said pressure generating chambers (2);

characterized by
two reservoirs (3, 4) extending in said arrangement
direction and spaced apart from each other in a lon-
gitudinal direction transverse to said arrangement
direction, wherein said said pressure generating
chambers (2) are arranged between said two res-
ervoirs (3, 4);
wherein said plurality of pressure generating means
(14) contact said elastic plate (10) in an area ap-
proximately central between said two reservoirs (3,
4); and
wherein each pair of nozzle communicating holes
(7, 8) adjacent in the arrangement direction is ar-
ranged on opposite sides of said areas of contact
in said longitudinal direction.

2. An ink-jet printing head according to Claim 1,
wherein: said ink supply port is formed on the side
on which said pressure generating chamber is
formed.

3. An ink-jet printing head according to Claim 1,
wherein: said ink supply ports are formed on the
sides of said capping member and said nozzle
plate.

4. An ink-jet printing head according to Claim 1,
wherein: said ink supply ports are formed at both
ends of said pressure generating chamber.

5. An ink-jet printing head according to Claim 1,
wherein: said nozzle communicating hole is formed
so that the width is narrower than the width of said
pressure generating chamber.

6. An ink-jet printing head according to Claim 1,
wherein: said nozzle communicating hole is formed
by being etched from a hole with a minute diameter.

7. An ink-jet printing head according to Claim 1,
wherein: said pressure generating means is consti-
tuted by a piezoelectric vibrator; said pressure gen-
erating means is extended in the direction of the row
of said pressure generating chambers; and said
pressure generating means is arranged on the ap-
proximately center line of said pressure generating
chamber.

8. An ink-jet printing head according to Claim 1,
wherein: the width of adjacent said pressure gener-
ating chambers is different.

9. An ink-jet printing head according to Claim 1,
wherein: a second ink supply port is also provided
on the side of said nozzle plate; and a passage from
said second ink supply port to said nozzle commu-
nicating hole is provided.

10. An ink-jet printing head according to Claim 9,
wherein: said nozzle aperture is formed in a position
opposite to said passage.

11. An ink-jet printing head according to Claim 9,
wherein: said nozzle apertures are arranged ap-
proximately straight.

12. An ink-jet printing head according to Claim 1,
wherein: said flow passage forming substrate is
constituted by anisotropically etching a monocrys-
talline silicon substrate.

Patentansprüche

1. Tintenstrahl-Druckkopf, umfassend:

ein strömungsdurchlassbildendes Substrat (1),
hergestellt aus einer Platte, in der eine Vielzahl
an druckerzeugenden Kammern (2), eine Viel-
zahl an Tintenzuflussöffnungen (5, 6) und eine
Vielzahl an Düsenverbindungslöchern (7, 8)
gebildet sind, wobei die Düsenverbindungslö-
cher (7, 8) Durchgangslöcher in der Platte sind,
wobei jede druckerzeugende Kammer (2) über
mindestens eine Tintenzuflussöffnung (5, 6) mit
einem Speicher (3, 4) in Verbindung steht und
wobei die Vielzahl an druckerzeugenden Kam-
mern (2) einander benachbart in einer Anord-
nungsrichtung der druckerzeugenden Kam-
mern bereitgestellt ist;

eine Düsenplatte (13), mit der eine Seite der
Substratplatte versehen ist und die mit einer
Vielzahl an Düsen (11, 12)versehen ist, wobei
jede Düse über das Düsenverbindungsloch (7,
8) mit der druckerzeugenden Kammer (2) in
Verbindung steht;
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eine elastische Platte (10), mit der die andere
Seite der Substratplatte zum Abdichten der
druckerzeugenden Kammern (2) versehen ist;
und

eine Vielzahl an druckerzeugenden Vorrichtun-
gen (14), die die elastische Platte (10) zum
Druckaufbau in den druckerzeugenden Kam-
mern (2) berühren;

gekennzeichnet durch
zwei Speicher (3, 4), die sich in der Anordnungs-
richtung erstrecken und die in einer Längsrichtung
quer zu der Anordnungsrichtung mit einem Abstand
voneinander angeordnet sind, wobei die
druckerzeugenden Kammern (2) zwischen den bei-
den Speichern (3, 4) angeordnet sind;
wobei die Vielzahl an druckerzeugenden Vorrich-
tungen (14) die elastische Platte (10) in einem Be-
reich annähernd in der Mitte zwischen den beiden
Speichern (3, 4) berührt; und
wobei jedes Paar der Düsenverbindungslöcher (7,
8), die in der Anordnungsrichtung benachbart sind,
auf gegenüberliegenden Seiten der Berührungsbe-
reiche in der Längsrichtung angeordnet ist.

2. Tintenstrahl-Druckkopf gemäß Anspruch 1, wobei
die Tintenzuflussöffnung auf der Seite gebildet ist,
auf der die druckerzeugende Kammer gebildet ist.

3. Tintenstrahl-Druckkopf gemäß Anspruch 1, wobei
die Tintenzuflussöffnungen auf den Seiten des Ab-
deckungselementes und der Düsenplatte gebildet
sind.

4. Tintenstrahl-Druckkopf gemäß Anspruch 1, wobei
die Tintenzuflussöffnungen an beiden Enden der
druckerzeugenden Kammer gebildet sind.

5. Tintenstrahl-Druckkopf gemäß Anspruch 1, wobei
das Düsenverbindungsloch so gebildet ist, dass die
Breite schmaler ist als die Breite der druckerzeu-
genden Kammer.

6. Tintenstrahl-Druckkopf gemäß Anspruch 1, wobei
das Düsenverbindungsloch durch Ausätzen aus ei-
nem Loch mit einem sehr kleinen Durchmesser ge-
bildet ist.

7. Tintenstrahl-Druckkopf gemäß Anspruch 1, wobei
die druckerzeugende Vorrichtung von einem piezo-
elektrischen Vibrator gebildet ist, die druckerzeu-
gende Vorrichtung sich in der Richtung der Reihe
der druckerzeugenden Kammern erstreckt und die
druckerzeugende Vorrichtung auf der annähernd
mittleren Linie der druckerzeugenden Kammer an-
geordnet ist.

8. Tintenstrahl-Druckkopf gemäß Anspruch 1, wobei
die Breite von benachbarten der druckerzeugenden
Kammern verschieden ist.

9. Tintenstrahl-Druckkopf gemäß Anspruch 1, wobei
auch die Seite der Düsenplatte mit einer zweiten
Tintenzuflussöffnung versehen ist und ein Durch-
lass von der zweiten Tintenzuflussöffnung zum Dü-
senverbindungsloch bereitgestellt ist.

10. Tintenstrahl-Druckkopf gemäß Anspruch 9, wobei
die Düsenöffnung an einer Stelle gebildet ist, die
dem Durchlass gegenüberliegt.

11. Tintenstrahl-Druckkopf gemäß Anspruch 9, wobei
die Düsenöffnungen annähernd geradlinig ange-
ordnet sind.

12. Tintenstrahl-Druckkopf gemäß Anspruch 1, worin
das strömungsdurchlassbildende Substrat durch
anisotropes Ätzen eines einkristallinen Siliziumsub-
strates gebildet ist.

Revendications

1. Tête d'impression à jet d'encre comportant :

un substrat de formation de passage d'écoule-
ment (1) composé d'une plaque dans laquelle
une multiplicité de chambres de génération de
pression (2), une multiplicité d'orifices d'ali-
mentation en encre (5, 6) et une multiplicité de
trous de communication de buse (7, 8) sont for-
mées, lesdits trous de communication de buse
(7, 8) étant des trous débouchants dans ladite
plaque, chaque dite chambre de génération de
pression (2) communiquant avec un réservoir
(3, 4) par l'intermédiaire d'au moins un dit orifi-
ce d'alimentation en encre (5, 6), et ladite mul-
tiplicité de chambres de génération de pression
(2) étant prévue de façon adjacente l'une à
l'autre dans une direction d'agencement desdi-
tes chambres de génération de pression;
une plaque de buse (13) prévue sur un côté de
ladite plaque de substrat et pourvue d'une mul-
tiplicité de buses (11, 12), chaque buse com-
muniquant avec ladite chambre de génération
de pression (2) par l'intermédiaire dudit trou de
communication de buse (7, 8);
une plaque élastique (10) prévue sur l'autre cô-
té de ladite plaque de substrat afin de rendre
étanches lesdites chambres de génération de
pression (2); et
plusieurs moyens de génération de pression
(14) en contact avec ladite plaque élastique
(10) afin de mettre en pression lesdites cham-
bres de génération de pression (2);

11 12



EP 0 897 801 B1

8

5

10

15

20

25

30

35

40

45

50

55

caractérisée par
deux réservoirs (3, 4) qui s'étendent dans ladite di-
rection d'agencement et espacés l'un de l'autre
dans une direction longitudinale transversale à la-
dite direction d'agencement, lesdites chambres de
génération de pression (2) étant disposées entre
lesdits deux réservoirs (3, 4);
ladite multiplicité de moyens de génération de pres-
sion (14) étant en contact avec ladite plaque élas-
tique (10) dans une zone approximativement cen-
trale en lesdits deux réservoirs (3, 4); et
chaque paire de trous de communication de buse
(7, 8) adjacents dans la direction d'agencement
étant disposée sur des côtés opposés desdites zo-
nes de contact dans ladite direction longitudinale.

2. Tête d'impression à jet d'encre selon la revendica-
tion 1, dans laquelle ledit orifice d'alimentation en
encre est formé sur le côté sur lequel ladite cham-
bre de génération de pression est formée.

3. Tête d'impression à jet d'encre selon la revendica-
tion 1, dans laquelle : lesdits orifices d'alimentation
en encre sont formés sur les côtés dudit élément de
bouchon et de ladite plaque de buse.

4. Tête d'impression à jet d'encre selon la revendica-
tion 1, dans laquelle lesdits orifices d'alimentation
en encre sont formés aux deux extrémités de ladite
chambre de génération de pression.

5. Tête d'impression à jet d'encre selon la revendica-
tion 1, dans laquelle ledit trou de communication de
buse est formé de telle sorte que la largeur est plus
étroite que la largeur de ladite chambre de généra-
tion de pression.

6. Tête d'impression à jet d'encre selon la revendica-
tion 1, dans laquelle ledit trou de communication de
buse est formé en étant gravé à partir d'un trou avec
un petit diamètre.

7. Tête d'impression à jet d'encre selon la revendica-
tion 1, dans laquelle lesdits moyens de génération
de pression sont constitués par un vibrateur piézo-
électrique, lesdits moyens de génération de pres-
sion s'étendent dans la direction de la rangée des-
dites chambres de génération de pression; et les-
dits moyens de génération de pression sont dispo-
sés sur l'axe approximativement central de ladite
chambre de génération de pression.

8. Tête d'impression à jet d'encre selon la revendica-
tion 1, dans laquelle la largeur desdites chambres
de génération de pression adjacentes est différen-
te.

9. Tête d'impression à jet d'encre selon la revendica-

tion 1, dans laquelle un deuxième orifice d'alimen-
tation en encre est également prévu sur le côté de
ladite plaque de buse; et un passage depuis ledit
deuxième orifice d'alimentation en encre jusqu'au
dit trou de communication de buse est prévu.

10. Tête d'impression à jet d'encre selon la revendica-
tion 9, dans lequel ladite ouverture de buse est for-
mée dans une position opposée au dit passage.

11. Tête d'impression à jet d'encre selon la revendica-
tion 9, dans laquelle lesdites ouvertures de buse
sont disposées de manière approximativement
droite.

12. Tête d'impression à jet d'encre selon la revendica-
tion 1, dans laquelle ledit substrat de formation de
passage d'écoulement est constitué par une gravu-
re anisotrope d'un substrat en silicium monocristal-
lin.
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